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Publication Title: 

Hydraulic excavator sliovel type front tootli 



Abstract: 

The tootli is located at the front of a grab, shovel or similar on a hydraulic 
excavator or loader A truncated pyramidal support spike, forming the tooth necki 
is joined to the strengthened front edge. A tooth crown, with complementary 
recess, is set on this, and locked by a wedge, tongue or securing bolt. The front 
or rear of the spike {3>, and the fitting side of the crown's (4) recess, are curved 
about an axis (7) above the inner tooth flank facing the main load direction. The 
crown sides have extending shanlcs (14), curved inwand in a hook shape, locking 
behind counter-curved lateral lugs (20) on the spike. The interlocking faces of the 
crown and spike are similarly curved. The securing bolt (5) passes through the 
shanks and spike, in a transverse hole. 



Data supplied from the esp@cenet database - http://ep.espacenet.coi!n 



! 



f 



ms Pat&ni PDF Generated by Patent FetohBrfTMh & «en//ce ofPeient Lcgi^fcs, 



PAGE 4124* R(M) AT 12/14/2005 5:30:56 PM (Eastern Standi 



BEST AVAILABLE COPY 



DEC- 14-2005 15:04 FROM:ESCO RDMIN 2 



5037786635 



TO: 915712738300 



P. 005 024 



INSTiTUT saATIONAL 
M iA I'KOPRIl&Tt INDUSTRIELLE 



da piibneation : 

(ft nIbriBaer qiis piwr hn 
oommandaft do Ai|lf4idijCl{0lA 



\2 S4S J32 



! 84 06512 



PARIS 






IntCI':E02Fe/2a 


® DEMANDE DE BREVET D'INVENTIplM A1 


@ DatoddddpQt j 25QyrI1 1984. 

^ PrioM: 26 QWfl198a.n-P 33 15024.9. 


Sh DemamteurCR) : Somt4 Ote : UEBHEFR^fMNCe SA 
-FR. 

@ InMentearfsl : Jenfr^ml Stnempflrn. 


@ Dfltft de mteo d dIspoBltlon du publio de la 
denuiniIs:BOP]<rBnn/Gts»rf 44 du 2 novembre 1984^ 




^ Rifftsivn 9 tfMias dDcuments natlotiaux ap|Ki- 


@ TltidsilrelB) X 

@ Mnnriattltiafii) 1 I^VMnm^ 



Dent pour bemio preneim on palle pour pdhss awia w Mri CftS hvdimilquBi^ tthngeuaas o«i 



I 

N 
N 

i 

CM 



Llnventbi) eoneamo one dent pour bennoo.pmnmjsas ou 
p^fl!^ qui 88 oonrptma dVine broeho et d'une coutann& 

Scion ntwwifloa mi mofns te cfirt avant ou arriftre dft ta 
breclm dj» suppert 3 et la pnrcl repo&ant contra hil dd r^do- 
tnem 10 di ta eourmma 4 ta <Mt aont courtids nenalble- 
ment ch forme d'acc de cerele mitour iftirt ata Idftal 7 Jte 
trouvsnt au-desauR du flanc Internet dA la dnnt toum^ dans la 
dliecl^ da la charge pHndpala. le? paraid tatfrotes dd la 
dB bronchos 14 «rtirt>6es vara 
llnfMeurflnlme da orocM. qui pqssent derriftre de9 ptotu- 
bgrancBft lafiMea 20 dd I0 broche 3 eouMes on «e«i8 op- 
poafi^ IBB mirilBflfiS on pffsa mutuellQ db la couronns 4 et da la 
biedw 3 sont $9slament courbSed en farmo d'src ds cercle 
autnilf dfl fm Idfiol 7 et te bcutan do ftcntfon 5 tr^wsrsa lea 
branch9B 14 et la brocho 3 udon m panj^iee tranavarsflf. 

Llrvantlon a'appHqua notuminant "ux pftlteft excwmttlooa 
hydrouliauaa dim pijuaes ou analoguedi 
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La pr^SGAte ijjvention conperne une dent disposes 
h I'avant de bennes preneuses, ou pelles de pelles 
excavatrices hydrauliques, chargeuscG ou analogues, 
laqu^lle dent compose d'une broche de support formant 
5 le collet de la dent relive au bord avant eyant la f orcoe 
d*un support renforcS, et en forme'de troiio de pyrajoide, 
et d'une couronne de dent dlspos^e sur le collet, avec 
xin 4videinent aenslUl^jnent co!iipl4mentalre et relld de 
manlfere solldaire^ h oelui-cl, par une eale p un ressort 

10 ou un boulon de sicurltd. 

Des dents ou grlffes de cette sortc qui per- 
foettent de remplaoer leg couronnes de dent aprfes une 
us\ire ijaportente^ sont oozmuea 30\:is diverges formes 4e 
realisation. Las oouronnes se oompofiant haMtuellement 

13 d*acier partlcull&rement doux soni: us^ee plus vlte que 
le bord avant et la pasrtle foznan-t la bonne qu la pelle, 
done le teinps d'utllisatlon ne peut 6tre coDaid^rableneot . 
prolonsti <3ue par Schange des couxonnee. 

h&B griffea'ou dents ou analogues coiinues 

20 pr^sentent cependant 1* inconvenient que des zones 

dStenziln^es de la couromie de la dent ou de la partle 
qui lul est relive s^appuient h une haute pression 
8uperfi.ciello sur la broche de strpport ce qui conduit h 
des charges trop dlev^es. Be pluB» les couronnes avec 

25 lea boulona, rcssorts ou cales les reliant awe beeches 

de siipport, sont soumlees a des sollicitations sup^-rdeures^ 
ce qui peufb condulre & leur dsailleiDen't ou 3t leur 
d^tachement et ainsi & un claquement des couronnes sur 
les broches de support* . 

30 Dans una dent ou griff e du type cip^essus 

raentionnSy connue de la publication du brevet ^ermanlque 

as 06 442, les bords arri&re de la couronne de la dent 
sont pourvua de protub<5ranoes en forme de tenon se 
trouvant face h face par paires, qui vlennent en prise, 

35 h la fagon de griff es, dai>s des ^videments lat^raux 

oorrespondants de la broche de support, les protub6rances 
supericurea et inffirieures en forme de tenon 6tant pourvues 
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per9a5e5 affleuorant avec «n per^age vertical de la 
l^roche de stipport^ cix est naijQtenu un boulon vertical 
de fixation,. Dans cette dant coimue, il ae presents 
^^alezneni: entre la couroTme et la l)rocba de stippdt^ti It 
5 la charge, dea presslons locales d6 pointc et la boiilon 
de fixation est soximia h dee forces tres importantas do 
clsaillement. 

La pr^sente invention ^ par ooha^quent pour 
tSiche de cr^er une dent du type ci^eaaus Wientionn^, oti 
^0 1^ couroime ne a*appuie, m&ma aux plua haute a chars^&» 
. gu^avec dea pressions auperflcielles aussi faiblea que 
possible BUT la brocbe^ at ou en partiotaier le boulon 
de fixation n*est aoujnia qu'a des forces mlnineB da 
oiaaillement. 

^2 Selon I'invention^ cette tdche est atteiirbe par 

le fait qa*au iQoins le c6t6 avant ou arrl^re de la brocbe 
at la paroi de I'^videinent de la couronne de la dent 
a^appuyant esaentiellenKent sur ce cOt€ sont coixrb^a 
aenslblemsnt en fome 4* arc de cercle autour d*un axe Id^al 

20 ae tro-ovanrb au^esaus du flanc de la dent toum^ vera la 
direction prinoipala de la charge p que lea paroia latig*< 
rales de la couronne aont pourvues de branchaa prolong^ea 
courbSes vers l»intfirieur en forme de crochet ^ qui 
passent derrifere les protuberances lat^ralea courb^ea en 

25 sens oppoa^ de la broche de s^gpport, tjiie les surfaces de 
la couronna et de la broche de support passant 1 'una 
derrl&re 1' autre sont ^galement courb^es genalbLenent en 
arc de oercle autour de I'axe Id^al et que le boulon de 
fixation traverse la l>ranche et la broche dans un pergage 

30 transveratfL. Avec la dent selon 1' invention, des partiea 
de la couronne et de la broche de support s'appulent I'une 
sur 1» autre par toute leur starface pour toutcs lea 
forces se pr^sentant, pendant le f onctionnement, sur la 
dent dans les directions prindpales de la charge, dono 

35 des' contralntes de pression coxnparativcment f aibles se 
presen-tent entre lea parties s'appuyant mutuelleinent. 
De plus, la couronne la broche se calent en restan-t 
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solidaires l*une de X' autre, dans le cas de Jielles foTQes 
dano les airect^ons de sollieltation ou de contrainte 
princiip&le f done le boulon de fixation ou de fi^curJLt^ 
n*a ^ exercer qu^tme fonction de bXocage et n'est en 
9 aucune fegon souunis & des forces de olsaillementi 

De jnani^re utile, X^axe lddal percourt .un pXan 
tran^versaX 4 la* dent, qut ea trouve h an^gle droit aur 
Xe c6t€ fiiip©rieur de la cotironne de Xa dent dans une zone 
qui recouvre son txera moyen et arri^re. Par exeinpXe, lea 

10 forces aslsaent dans la zcno de Xa polnte de Xa dent y 
produisent dea momenta de rotation qv± aont tranarala .a 
la broehe de support par les coiipXea de force qui non 
aeulenient cbargent toute la' surface de ceXle-cl, nuals 
condulsent ^galement h \m eoincement des- 'pidcea diSchar- 

15 geant le Iroulon de fixation,. 

La distance de l*axe idSal et de la couronne de 
Xa dent correspondj de vani^re utile* senslbdianeait k Xa 
longueur du fXanc avent ou flano arri&re de Xa dent. 

• Selon une autre configuration de 1* invention, 

20 lea fiance arri&re des brancbea Xat^raXes de la couronne 
de la dent aont oourb^a de fagon qu^a la miae en. place 
de la couronne aur la broehe^ elles roulent ain!^ lea 
surfaces compl^nientaires et opposdes -de Xa broohe pour 
s*^puyer sxir celles-^ci k l*4tat aaseiiibl€'« 

25 . Cea demi&res anniSes, la productivity des pellea' 

excavatrices bydraullques a ponsid^rablement augments, 
sens augmentation de leur dinension, en particuller gr&ce 
h X'amfilioratlon de la quality de leader. La configura- 
tion de Xa dent selon !• Invention tient conpte de cette 

30 amelioration de la productivity qui a, en particuller, 
figalement conduit h de plus fortea sollicitatlons ou 
contraintea dans la zone des Xfevree de coupe dee cuves 
de fouille ou analogues d'engins de terrassement. Avec 
la configuration de la dent selon 1^ invention, led 

35 branches oourb^es en forme de croohet de la couronne de 
la dent ferment dea pettee en forme de dent qui sont 
eourb^es autour de X'axe id^al, Genaiuaeroent en forma de 
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cercldy et qtjd calent dans les ^vldemen1;s correspon- 
dazxts des psurblos latSralea la broche. Les saillles 
en forme de cnTochet ou de n©2, ferrates par les branches 
lat^ralefl de la couronne sojot adaptee^s, par lemr peri- 
5 pWrie, essentiellement ax^ Svld&m&nts ±&t6rejjjs: corres- 
pondaats de la broche, done lea places pemnen-t se caler 
ou coiJicer de manl^re totelement autaname avec un 
sppui par toute leur surface. 

Ir ' InvanUozx sara ml am ccnnprlse, ei: d'aurtres 
10 buts, pBxaot^rlfitlquea, details avaxrtages de celXe-al 
apparattront plus clairemi&nt an cours de la description 
explicative qui va sulvre f alta en rtff^renc© am deaalna 
RCh&natiques annexes donnas uniquement h tltre d'exeinple 
lllustrant un mode de rtfalleation de 1' Invention et dans 

15 lesquels : 

- la figure 1 est un© vue en perspective d^xme 
pelle fixee de manlfere babltu^le au bras d'une pell© 
excavatrlce hydraullqui^; 

- la figure 2 est une vue en perspecytlve d*une 
20 palle t±xSB au braa d^uae pelle eaccavatri.ee hydraiaique; 

- la figure 3 est une vue en perspective d^une 
dent Si l^^tat d^montS des parties la constituant; 

^ la figure A ©st una vue en coi^ longltu d i n nl e 
fed.te % travers la dent de la figure 3, ^ l'6tat assemble 
3^ et en representation agrandle; 

- la figure 5 est une vue en section transveraale 
h travers la de»t de la figure 4, faltc aulvani: la ligne . 
A-A ; et 

_ 10 f igurs 6 est una vue en perfirpective de 

30 oette dent. 

On pent voir, sur les figures 1 et 2, des cuves 
de fouiaie. sous ia fonne de penes 1, relives de mani^re 
habituelle au bras de la pelle, et donct les Ifevrea de 
coupe f ormant les borda. avsnt sont pourvues de dents 2 
35 disposdes h une certalne distance les unes des autr^s. 

Cheque dent 2 se oonpooe d'unebroohe 3 de s^port 
en forme de tronc de pyramide et qql est relive & la 
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Ifevre de coupe, et sur laquelle est ced^e mecaniqueineiit 
la couronne if de la dent mise en plaoe par un mouvement 
de basculement, et qui y est l^loquSe par un T>oulon de 
fixation 5 qui e'appuie sur un bloc filastlque 6 en 
5 ^lastomfer^p 

La broche de si^port 3 de section transversale 
senslblen^nt rectangulaire present©, Bvar son c^tS Interne, 
c^eat-§i-dlre du cOt^ interne de la cuve de Toullle, tan© 
eurface cyllndrlque 8 en forme d'arc de cerde ceurb^e 
10 autoiar de I'axe Id^al 7 qui est perpendleulaire au plan 
du papier.- Cette surface cyllndrique 8 s'appule sur la 
parol Interne 9 cyllndrlque courb^e de manx^re cohvexe 
correspondante de l^^vldement 10 de la couronne. 4 de la 
dent. Le c6t€ arri^re 11 de la broche 3 de support 
•15 presentet h ae zone exteme, un renfoncement 12 en forme 
de gorge plate qui se confond> avec xme l^g&re courbure^ 
avec la partie contigiSe du c6t^ arrlere.- La parol Interne 
13 de I'evidement 10 de la couronne A qui s'^pulc sur.le 
c6t^ arrlere 11 est de configuration corapl^Tnentalre . 
20 correspondante. 

Lea perois iat^ralea de I'^vldement 10 de la 
couronne 4 pz^eentent des branches en sail lie ayant- la 
v forme de ne2 14» 1? cot2rb&» vers l*lntdrleur« Lea f lanes 

internes 16 de ces nex sent dgfia^aent courb€s ssneible- 
as nent en forme d'arc de cercle autour de 31* axe Id^al ?• • 
Les faces externes 17 vers l*arri&re de ces nez sosit 
Sgal^nent courb^es en forme d*arc , et de fagon. h pouvolr 
gllaaer^ en roulant, mir les surfaces .lat^rales avant IS 
de la broche lors de la mlse en place par basculement 
30 glratolre que I'on peut.volr siar la flgwe 3* Les f lanes 
mternea 16 et les fiance extemes 17 des nez 14^ 15 en 
forme de branche sont relics par txa sommet 19 quolque 
peu de foi-me cyllndrlque, Les pieces 14, 15 en form© de 
noz entrent, & la fa90n de coins, dans des avldexnents 
35 cotnplementaireB qui sont form^Ss contlgus aux protub^ranoea 
latfiralcs 20 de la broche de support • Lea nez en forme 
de brenche sent courbeSi doiis 1.^ ensemble y eenalblexnent 
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en fonae d'aro de oerole dans le sens contredre des 
aiguilles d'une inontre autour de l^axe id^al 7. 

La face interne 21 c6t^ interne de la 
couronne de la dent se termine k une certaJLne distance 
5 des faces extemes 22 des protuberances 20, qui aont 
relives de mani^re continue, de fa^on h ^vlter des 
ajuatemente dou1)le3. 

Des pergagee trenaveraevoc 23, 24, 25 se confon- 
dant lea una avec lea autrea sent formes & travers la 
10 broche 3 et lea nez 14, 15 en forme de laranche , qui sont 
inclines par report, h l^axe traneveraal y-.y^ , Le 
boulon de fixation 5 eat malntenu dans ces per gages 
transversaux^ lequel boulon pr^aonte une section trana- 
versale principalement rectangulalre et est pourvu de 
15 sallliee 26, Z7 oOtS extr^mit^ en forme de brancbe qui 

s^appulent, aur les cSt^s dee pergegea 26, 27 dea nez 14, 
15 en forme de brenohe qui sont toum^s vers la face 
interne de la dent, avec una certalne tension prSalable. 
Le odtS arrltoe du boulon 5 ast pourvu de 
20 rainures ondUl^es 28. Lea surfaces d'enveloppe externa 
de boulopB cylindriquea 29 entrent dans ces rainurea 
ondulees, qui sent TrulcanisSa dans le bloc 6 en un 
^laetom&re* Le bloo 6 est retenu dans un per^age de la 
broche 3 ^largisaant le peryage 23 de fagon que lea 
25 cOt^s du bloc 6 s ' appuient contre lea parola intemea 
des nez 14, 15 en forme de branc(be « 

Sur la figure 4 on peut voir qu^ime force 
agiflsant dans la direction d© la JClfeche K2 a tendance & 
faire pivoter la couronne 4 autour de I'axe id^al 7, 
30 done la force agissant dans la direction de I'axe 

longitudinal x-x' se repartir en tant que force de 
compression aur lea surfaces N, M et L. 

Si une force agit dans la zone de la poiJite de 
la couronne 4 dans la direction de la fl&cbe K1, elle 
35 tente de faire pivoter la couronne 4 dans la direction 
de la fleche V, ot done 11 ae forme une charge en 
direction de ooincament qui est transmlse, par toute la 
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aurfacGi des pieces correspondsuntds de la courozme de 
la dent aux places correspondantes de la broche 3* 

On peuii de plus voir que pour* las forces K1 et K2 
agiaoazit dans les directions de charge principala ^ des 
$ forces ln^oz-tantes de cisalllemant ne se p^aentent pas 
STjr le boulon de fixation 5, dono celui'-Gi ja^eat pas 
sollioitiS en oiaaillemen-t et 1 '^lastioit^ du "bloc 6 en 
^lastom&re le soumettsnt a una tension pr^alable ne ae 
ditend pas par suite de solllcitatloTW? irarlablea- 

iO Si tme charge ae pr^£iente dana la direction de 

la fl&che la couronne 4 e '^puie dans lea- zc>nes de 
aurface T et L but les partlea correepondantas de la 
broche* Seule une sollioltation de la couronne * vera 
I'arri&re pourreit condxxlre k. une au^entation de la 

13 charge du boulon da fixation KTais une telle charge 
dana la direction de la fl&ohe V* ne a© pr^sente 
pratiquement pas dans un f onctloimjenient normal ou 
aeulement tr&s rarement, dono oela ast n^gllgaable. 

J,a dlepoeitlpn- oblique du boulon de fixation 5 

20 faoilite oonsld^rablement eon xnontage et son ddmontage. 
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RBVENDIC AT 1 O* H S 

1.** Dent dispos^e au bord avaut *de 'b&tmes 
proxieuses ou pelleis potar pelles exceivatrices hydrauligues» 
chargeus€s ou analogues t qiii.se compose d^une broche de 
5 support dormant le collet de la dent en torme do trone 
de pyramide et relive au bord avan-b ayant la forme d'un 
fiupport r enforce e-b d*viie oouronne d^ denls dlapoaee stir 
ladite broctae, po-urvue d"im Svldeipen't etansiblenient 
cojnpl^mentalre et rell^ m^oaniquemeni; h celle-ci par. 

10 une cale't un reeaort ou un bouloix de fixation^ 

caract^riaile en ce qu^au Mlas le cOt4 avant ou le c6ti 
arrifere de la broche de support (3) e-t la parol de 
I'^videjnent (10) de la. covironne (4) a*appuyant but ce 
eOt^ aont courb^e eeosilaaisineat en iomm d*are de oerde , 

15 autour d^un axe id^al (7) se trouvant eu-deasus du flanc 
de la dent toumi vers la direction de la charge princi- 
peae^ en ce que lee parole lateralee de la oouronne (4) 
Bont pourvuea de branohea (14, 15) eouJcO^Ses vera l»lnt«- 
rleur en forme de crochet et lea prolongeant, qui . 
0 pafisent derrifere dee protuberances lat^ralea (20) de la 
. broche (3) courbdea en sens oppbs^» en ce que los 
surfaces en prise de la eouronne (4) et de la broche (3) 
sent €ealement courb^ea q^elque pen en forme d'arc de 
cercle autour de l»axe id^al (7) e± en ce que le boulon 

25 de fixation (5) traverse les branches (14, 15) et la 
broohe (3) pat un per^age tranaversal (25, 24, 25). 

2-- Dent selon la revendleatlon 1, caraot^ris^e 
en ce que I'axe ld(Sal (7) parcourt un plan transversal 
h la dent qui se trouve h angle droit sur le deHsua de 

30 la oouronne ik) dans une acne qui recoruvre son tiers 

moyen et arrifere, 

3.- Dent seldn l^una quelconque des revendl ca- 
tions 1 ou 2, caraotSrls^e en ca.que la distance entre 
It axe ideal (7) et la couronne <4) de la dent correspond 
35 senaibleirent k la longueur de ses flanos internes. 
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Dent selon I'une guelconf^ue des 
revendications prec^dentes, oaract^ris^e en ce que les 
flanca arrlSre (17) dea .branches latlrales 15) ^3ant 

courb^a a& tfagon la mlse en place, par ba^oulemenl:, 

de la coOTonne (4) but la broche (3). ils roulent but 
une surface compl^mentalre (I8) de la broche (3) pour 
s'y Bppuyer & I'etat assembliS. " 

5*- Dexit selon I'line quelconque des 
revendloatlona pr^c^dentes, caract^rls(ge en ce que les 
branches (14^ 15) en form© de crochet out la forme de 
dents ou dcr n&z dont les fiance sont fonn^s das peirtlea 
courb^ea en forme d'arc* 

6-- Dent aelon l*ijne quelconque des 
revendicationa pr^c^dentes , caracterlade en ce que lee 
15 flencs courbSs en forme d»arc dea branchea (14, 15) aont 
rell4s par une tone de sonijnet (19) courbde en forroe d'aro. 

7. - Dent selon I'une quelconque dea revendica- 
tiona pr^c^denteBp caract^risSe en ce que le cfita Interne 
(a) de la broche (3) eat courb4 en forme d'arc de cerole 

20 autour de I'axe IdSsX (?>. 

8. - Dent aelon I'une quelconque des 
revendlcatlozis pr^a^dentes, oaract^rls^e en ce que le 
cOt^ exteme (13) de la broche (3) eat eaeentiellement 
platw 

25 9.- Dent selon la revendicatlon 8, caractfirls^e 

en ce que le c6t6 externe de 1a broche (3) est pow-vu^ 
h la zone de son tiers exteme > d*iin renf oncement trans- 
versal (12) en forme de ^rge plate, qui ae confond avec 
lea parties contiguys avec une l^g&re courbure. 

30 10.- Dent *selon I'lme quelconque des 

revendlcatlons prdc^dente^s , coract^rl^^e en ce que le 
bord interne ayant (21) de la couronne (4) de la dent 
se termlne k une certaino distance event le bord exteme 
avant (22) des saillies lat^rales de la broche (3). 

35 11-- Dent selon I'xme quelconque des 

revendicationa prdc4dentes, caract^ria^e en ce que le 
per^age traneversal (25, 24, as) pour le boulon de 
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fixation (5) est indlnS par rapport h I'axe transversal 
(y»y») de la dent. 

12.- Dent selon I'une quelcongue dee 
revendlcatlona pr6cedentes, caract^risde en ce que le 
5 boqlon de fixation (5) de forme esBentlellement rectangu- 
laire s^appuie ^loatlquement sur le cfit^ du flanc exteme 
dens le pergage tranaversei (23) de la broehe (3) et 
repose au inoyen de sallUea (26, a?) en forme de braache 
ooiarte tournee vers 1* inter ieiar, sur les parois des pergages 
10 trenGversaux: (24, 25) dea branches (1^, 15) en forma de 
nez de la couronne (4) de la dent ae troiuvant du e6t4 
du flanc Interne de la dent. 

13*- Dent selon I'une queloonque das 
revendlcations pr^o^dentes, caracterls^e en oe que le 
15 boulon de fixation (5) est pourvu, aur aon c6t6 arriere, 
de rzkiimres ondul^ea (28) tranaversaXea, entrent lea 
aurfaces d'enveloppe avg;>€rieures de boulona (29) en forme 
de rouleau 9 qui aont vulcanls^a dans un bloc de malntien 
(6) en un HeAtaaArBp qui est nalntenu dana un perga^ 
20 de la broche (3) Slarglssant le pergage traxasversal (23), 
entre lea parol a internea dea branches courbdea en fonne 
nez (14, 15) de la couronne (4) de la dent. 



! PAGE1SQ4*RCVDAT12f14/2m5:30:56PM[EastemStandv^ 



.DEC-14-2005 15:07 FROMiESCO ADMIN B 5037786635 70:915712738300 P.016''024 



2545122 




! 

PAGE 1«24 ' RCVD AT 12114/2005 5:30:56 PM [Eastern Standard rme] ' SVR:^^^ 



.DEC-14-2005 15:07 FROM:ESCO PDMIN E 5037786635 10:915712738300 P.017>'024 



254^122 




PA(X17I24'RCVDAT12(U/2II055:30:5SPM [Astern Standard Time]*SVK^^^ 



5037786635 



SIS 

2545122 





PAGE 1«24 ' RCVD AT 1211412005 5:30:56 PM (Eastern Sbndard rone] ' SVR:USPTO-EFXRF'6/28 ' DNIS:2738300 ' CSID:5037788635 * DURATION (inin-ss):08-64 



.DEC-14-E005 15:07 FROMiESCO RDMIN 2 



5037786635 



e. 'p@ce??et document view 

Hydraulic excavator shovel type front tooth 



70:915712738300 



P.019>'024 



Page 1 of 1 



I Patant number! 
Pubtfeatton dates 
ZnvfsntorE 
Appffcanti 

ClasfifflcBtloni 

- intemdtlortdU 

- europ«mi: 
Application numbers 
Priority numberCs); 



FR2546122 
1984-11-02 

STAEMPFLIN JEAN-PAUL 
LIEBHERR FRANCE (FR) 

E02F9/2e 

E02F9y28A2. E02Fg/28A2C2 
FR19840006512 19840425 
DE19B33315024 19830426 



Also publlahiad nsz 

1§ DE3315024(A1) 



Abstract of FR25451 22 

The tooth is located at the front of a grab, shovel 
or sfmltar on a hydraulic excavator or loader A 
truncated pyramidal support spike, forming the 
tooth neck, is joined to the strengthened front 
edge. A tooth crown, with complementary recess, 
Js set on this, and locked by a wedge, tongue or 
securing bolt The front or rear of the spike (3), 
and the fitting side of the crown's (4) recess, are 
curved about an axis (7) above the inner tooth 
flank facing the main load direction. The crown 
sides have extending shanks (14), curved inward 
In a hook shape, locking behind counter-curved 
lateral lugs (20) on the spike. The Interiocking 
faces of the crown and spike are similarly curved. 
The securing bolt (5) passes through the shanks 
end spike, in a transverse hole. 
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FR2545122 
Description 

The present invention relates to a tooth laid out In front of taking buclcets, or shovels of hydraulic 
shovels general purpose excavators^ loaders or analogues, which tooth Is composed of e pin of 
support forming the collet of the tooth connected to the edge before having the fomr of a 
reinforced support, and in the shape of truncated pyramid, and of a crown of tooth laid out on the 
collet, with un6vldementsensibieint complementary and connected in an interdependent way, with 
this one, by a hold, a spring or a bolt of safety. 

Teeth or claws of this kind which make it possible to replace the crowns of tooth after a significant 
wear, are krv>wn In various embodiments. The crowns being usually composed of particularly 
soft steel are worn more quickly than the edge before and the part forming the bucket or the 
shovel, therefore the time of use can be prolonged considerably only by exchange of the crowns. 

The known claws or teeth or analogues present the disadvantage however that given zones of 
the crown of the tooth or part which is connected to him support on a high surface pressure on 
the pin of support what leads to too high loads. Moreover, the crowns with the bolts, springs or 
holds connecting them to the pins of support* are subjected to higher requests, which can lead to 
their shearing or their detachment and thus to a slapping of the crowns on the pins of support 

In a tooth or scratches type above mentioned, known puWication of the patent germaniqueNO 28 
06 442, the edges back of the crown of the tooth are equipped with protuberances In the shape of 
tenon being face to face per pairs, which come In catch, with the way degriffesvdans of the 
corresponding side cavities of the pin of support, the higher and tower protuberances In the shape 
of tenon being equipped with drillings levelling with a vertical drilling with the pin of support, where 
is maintained a bolt vertical of fixing. In this known tooth, it Is also presented between the crown 
and support stitches, with the load, local pressures of point and the attaching t>olt is subjected to 
very significant forces of shearing. 

The present Invention has consequently as a spot to create a tooth of the type mentioned above, 
where the cnown does not rest, even with the highest loads, quXavec of the surface pressures as 
low as possible on the pin. and where in particular the attaching bolt Is subjected only to tiny 
forces of shearing. 

According to Invention, this task is reached by fact that at least side before or back of pin and wall 
of cavity of crown of tooth supporting primarily on this side are courb^ssensibleent in form of arc 
of circle around axis ideal finding above flank of tooth turned towards direction principal load, that 
the side walls of the crown are equipped wHh prolonged branches curved towards the interior In 
form of hook, which pass behind the side protuberances curved in opposite direction of the pin of 
support:, that surfaces of the crown and the pin of support passing it an: of circle around the Ideal 
axis and that the attaching bolt crosses the branch and stitches In a drilling transversaLAvec the 
tooth acconJIng to the inventton. of the parts of the crown and the pin of support appulentr one on 
the other by all their surface for ail the forces being presented, during operation, on the tooth in 
the principal directions of the load, therefore comparatively low constraints of pressure arise 
between the paris resting mutually. 

Moreover, the cnown and the pin are fixed while remaining Interdependent one of th? other In the 
case of such forces in the directions of request or principal constraint, therefore the safety or 
attaching bolt has to exert only one function of blocking and is not in any way subjected to forces 
of shearing. 

In a useful way, the ideal axis traverses a transverse plan with the tooth, which Is with the right 
angle on c8t6 higher of the crown of the tooth in a zone which covers its average and back thind. 
For sample, the forces acting in the zone of the point of the tooth produce there turning 



PA6E2Qa4'RCVDAT12/14/2(W$5:30:56PMpEastema^^^ 



.DEC-14-g005 15:08 FRQMrESCO flPMIN £ 5037786635 70:915712738300 P. 021-^024 



moments which are transmitted dia stHcrtes support by the couples which not only charge all 
surface of this one, but also lead to a wedging of the parts discharging the attaching bolt 

The distance from the ideal axis and the crown of the dentcorrespondjde useful manner, 
appreciably with the fength of the side before or side postpones tooth. 

According to another configuration of the invention, the sides back of the side branches of the 
crown of the tooth are curved so that to the rnslallatlon of the crown on the pin. they roll on 
compFementary and opposed surfaces pin to rest on those In an assembled state. 

These last years, the productivity of the hydraulic shovels general purpose excavators increased 
considerably, without increase In their dimension, in particuliergrecs with the improvement of the 
grade of the steel, The configuration of the tooth according to the invention takes account of this 
improvement of the productivity which has, in particular, also led to stronger requests or forced In 
the zone of the lips of cut of the tanks of excavation or analogues of earthmovers. With the 
configuration of the tooth according to the Invention, the branches cun/ed in the shape of hook of 
the crown of the tooth form legs in the shape of tooth which are curved around the idea] axis, 
appreciably in the shape of circle, and which is fixed in the corresponding cavities of the side 
parts of the broche.Les covered in the shape of hook or nose, formed by the side branches of the 
cniswn are adapted, by their periphery, primarily corresponding side with-cavities of the pin» 
therefore the parts can be fixed or be wedged in a completely autonomous way with a support by 
all their surface^ 

The invention will be included/understood better, and other goals, characteristics, details and 
advantages of that-ciapparaitront more clearly durfng the explanatory description which will follow 
made in reference to the diagrammatic drawings annexed given only as an example Illustrating a 
mode of realization of the invention and in which 

- the figure 1 is a sight in prospect for a shovel fixed in a usual way at the arm of a shovel 
hydraulic general purpose excavator 

* figure 2 is a sight in prospect for a shovel fbced at the arm for a hydraulic shovel general purpose 
excavator 

- figure 3 Is a sight in prospect for a dentd' the Contracting State dismounted for constituting It; 

- figure 4 is a longitudinal cross-section made through the tootti of figure 3, at the assembled 

state and of increased representation; 

- figure 6 is a sight In cross section through the tooth of figure 4. made according to the A-a line; 
and " figure 6 Is a sight in prospect fbr this tooth. 

One can see. • on the figures 1 and 2. of the tanks of excavation, in the font^ of peliesi, 
connected In a usual way to the arm of the shovel, and whose lips of cut fomilng the front edges 
arB equipped with teeth 2 laid out with a certain distance from/to each other. 

Each tooth 2 p oefrpose of a pin 3 of support year Is formed truncated pyramW and which Is 
connected to the jlp of cut, and on which is mechanically fixed crowm 4 of the tooth installation by 
a movement of swing, and which is blocked there by an attaching bolt 5 which is pressed on an 
elastic block 6 out of elastonr^r. 

The pin of appreciably rectangular support 3 of cross section presents, on its Intemal side, i.e. 
c8t6 intern of the tank of excavation, a cylindrical surface B In the shape of arc of circle cun/ed 
around del' ideal axis 7 virfilch is perpendicular to the plan of paper. This cylindrical surface 8 is 
pressed on the intemal wall 9 cylindrical curved In a corresponding convex way of cavity 10 of 
crown 4 of the tooth. The side am^re9l of pin 3 of support presents, at its external zone, a 
recess 12 in the shape of throat punt which merges, with a light curve, with the partiecontigue of 
c8t6 back. The infernal wall 1 3 of cavity 1 0 of the crown 4 which is pressed on the skle 
postpones 11 is of corresponding complementary configuration. 
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The Side waifs of cavity 10 of crown 4 present projecting branches having the shape of noses 14, 
15 curved towards the interior. The sides Intern 16 of these noses are also curved appreciably in 
the shape of arc of circle around de' ideal axis 7. 

The e3<ternal faces 17 towards the back of these noses are also curved in the shape of an:, and In 
order to be able to slip, while rolling, on side surfaces before 1 8 of the pin at the time of the 
Installation by gyratory swing quel' one can aee on figure 3. The sides intern 16 and the extemat 
sides 17 of the noses 14, 15 in the shape of branch are connected by a top 19 somewhat of faith- 
me cylindrical. The parts 14. 15 in the shape of nose enter, with the way of comers^ In 
complementary cavities which are formed contiguous with the sfde protuberances 20 of the pin of 
support. The noses in the shape of branch are curved, dansr together, sensiblewt in the shape of 
arc of circle in the contrary dinsction of the needles of a watch around the ideal axis 7. 

The face interns 21 on the internal side of the crown of the tooth finishes at a certain distance 
from the external faces 22 of the protuberances 20, which are connected in a continuous way, In 
order to avoid double adjustments^ 

Transverse drillings 23, 24^ 25 merging the ones with the others are fbmned through the pin 3 and 
the noses 14, 15 in the shape of branch, which are inclined by report/ratio dl' transverse axis y-y*, 
The attaching bolt 5 is maintained in these transverse drillings, which trolt presents a mainly 
rectangular cross section and is equipped with pn^jections 26. 27 c8t6 end in the shape of branch 
which rest, on the sides of drillings 26, 27 of the noses 14, 15 In the shape of branch which are 
turned towards the internal face of the tooth, with a certain preliminary tension. 

The back side of bolt S is equipped wKh corrugated grooves 28« Surbces of extemal envelope of 
cylindrical bolts 29 enter these undulated grooves, which ane vulcanized In block 8 in an 
elastomer. Block 6 is retained in a drilling of pin 3 widening drilling 23 so that the sides of block 6 
rest against the Intemai walls of the noses 14, 15 in the shiape of branch On figure 4 one can see 
that a force acting in the direction of the K2 arrow tends to make swivel crown 4 around the ideal 
axis 7, therefore the force acting in the direction of the longitudinal axis x-x' to be distritnited as a 
compresfiive fbrce on surfeices N, M and L. 

if a force acts in the zone of the point of crovim 4 in the direction of the K1 arrow^ it tries to make 
swh/el crawn 4 in the direction of the arrow V» and thus it is fonned a load in direction of wedging 
which is trar^mltted. by all surface, of the parts corresponding of the cn^wn of the tooth to the 
coHBsponding parts of pin 3. 

One can moreover see that for the forcesKI and K2 acting in the directions of principal load, of 
the significant fbrces of shearing do not preaent oneself on the dttaohing bolt 5, therefore this one 
is not requested in shearing and the elasticity of block 6 out of elastomer subjecting it to a 
preliminary tension does not slacken In consequence of variable requests. 

If a load arises In the direction of ttie K3 am^w, crown 4 is based In the zones of surface T and L 
on the corresponding parts of the pin. Only a request of crown 4 backwards could lead to an 
increase In the load of the attaching bolt 6. But such a load In the direction of the V anovf 
practtoally does not arise In a nonnal operation or only very seldom, therefore that Is negligible. 

The oblique provision of the attaching bolt S facilitates consWerably Its assembly and its 
disassembling. 
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Hydraulic excavator shovel standard face tooth 

Claims of FR2545122 



REOCNDICATIONS 

1 . - Tooth laid out with the edge before taking buckets or shovels for hydraulic shovefs general purpose 
excavators, loaders or analogues, quine composes of a pin of support forming the collet of the tooth In the 
shape of truncated pyramid and connected to the edge before having the formed* a reinforced support and 
of a crown of tooth laid out on the afbnementioned pin, equipped wjth a cavHy appreciably complementary 
and connected mechanically to this one by a hold, a spring or an attaching bolt, characterized in that at 
least c8t6 before or the back sfde of the pin of support (3) and the wall of the cavity (10) of the crown (4) 
being pressed on this side are courb6ssensible = center ideal (7) being above the flank of the tooth turned 
towards the direction of the principal load, In what the side walls of the crown (4) are provided with 
branches (14, 15) curved towards the interior in form of tiook and prolonging them, which pass behind 
from the side protuberances (20) of the pin (3) curved in opposed direction, in what surfaces in catch of 
the crown (4) and the pin (3) are also curved somewhat in the shape of arc of circle around the a^s Id^al 
(7) and in what the attaching bolt (5) crosses the branches (14,15) and stitches it (3) by a drilling 24, 25). 

2. - Tooth according to claim 1 , characterized In that the ideal axis (7) traverses s tnansverse plan with the 
tooth wtifch is with right angle on the top of the crown (4) in a zone which covers its average and bacK 
third. 
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3. - Tooth according to any of the Claims 1 or 2, characterized In that the distance between the Meal axis 
(7) and it crowns (4) of the tooth corresponds appreciably to the length of Its Internal sWes. 

4, - Tooth according to any of the preceding claims, characterized in that the sides postpones (17) of the 
side branches (14,15) are curved so that to the fnstallation, by swing, of the crown (4) on the pin (3), they 
roll on a complementary surface (18) of the pin (3) to rest on it in an assembled state. 

'\ JS. - Tooth according to any of the preceding claims, characterized in that the branches (14, 15) in the 
shape of hook have the shape of teeth or nose whose sides are formed of the parts curved in the shape of 
arc. 

6. - Tooth acccnding to any of the preceding claims, characterized in that the sides curved in the shape of 
arc of the branches (14. 15) are connected by a zone of top (1 9) curved In the shape of arc. 

7. - Tooth according to any of the preceding claims, characterized in that the side interns (8) of the pin (3) 
Is curved in the shape of arc of circle around the Ideal axis (7). 

8. - Tooth accordfng to any of the preceding claims, characterized in that the extomal side (13) of tho pin 
(3) Is primarily flat 

9 - Tooth accorting to claim 8, characterized in that the external side of the pin (3) is provided, at the 
zone of its external third, of a transverse recess (12) in the shape of throat punt which merges with the 
contiguous parts with a light curve, 

10. - Tooth according to any of the preceding claims, characterized In that the internal edge befona (21) of 
the crown (4) of the tooth finishes at a certain distance before the external edge before (22) of the side 
projections of the pin (3). 

11. -Tooth according to any of ttie preceding claims, characterized in ^^ja^ ^^nsveree (23. 24, 25) 
for the attaching bolt (6) is inclined by report/ratio ar transverse axis (y there ) of the tooth. 

12. . Tooth selonv unspecified of the preceding claims. characleriMd In that the attaching bo^^^^^^^^^ 
Drimarilv rectangular is elaslically pressed on the side of the extemal side in the transverse drilHng (23) of 
Kn (3) aT^^^^ means of projections (26, 27) in the shape of short branch turned towards the 
. JnSllor. o!t the S of transverse dnillngs (24. 26) branches (14.15) in the shape of being nose of the 
crown (4) of the tooth side of the Internal side of the tooth. 

13. -Tooth according to any of claims preceding, characterized in tf^^if^!"!;;^^^^^^ 

its side back, of grooves corrugated (28) transverse, where enter surfaces of envelope higher of bolts (29) 
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^ in form of roller, which is vulcanize-In a block of maintenance (6) in an elastomer, which is maintained in a 
drilling of the pin (3) widening transverse drilling (23)« between (he internal walt5 of the branches curved in 
the shape nose (1 4,1 6) of the crown (4) of the tooth. 
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